he growth of the minority population in the United States is outpacing the growth of the non-Hispanic white population. Current projections estimate that the United States will achieve "majority-minority" status in which minority populations total over 50% of the overall population by 2044. Despite a call to action to achieve diversity in research, that we know of there has been no systematic evaluation of clinical and research diversity among dermatology research subjects to date. Hirano et al 12 examined racial representation in atopic dermatitis research, demonstrating that only 60% of clinical trials of eczema and/or atopic dermatitis reported race. This systematic review of the dermatology literature analyzed the degree of racial, ethnic, and sex representation in recent randomized clinical trials (RCTs) for acne, psoriasis, atopic dermatitis and eczema, vitiligo, alopecia areata, seborrheic dermatitis, and lichen planus (LP). These conditions were selected because they are: IMPORTANCE Though there have been significant shifts in US demographic data over the past 50 years, research cohorts lack full racial and ethnic representation. There is little data available regarding the diversity of dermatology research cohorts with respect to sex, race, and ethnicity.
(1) common, (2) lack specific racial predilection, and (3) wellstudied. Nonmelanoma skin cancer, melanoma studies were not included in this review because of their disproportionate occurrence in white patients. 13 Dyschromia and melasma were not included because of their disproportionate occurrence in patients with skin of color.
Methods

Search Strategy
A comprehensive systematic review of the literature was performed using the electronic database PubMed from the 5-year period between July 21, 2010, and July 21, 2015, for all peer-reviewed, English-language RCTs pertaining to acne, psoriasis, atopic dermatitis and eczema, vitiligo, lichen planus, alopecia areata, and seborrheic dermatitis. Search criteria were defined to include studies with the following key words: "lichen planus," "psoriasis," "atopic dermatitis," "eczema," "acne," "seborrheic dermatitis," "alopecia areata," and "vitiligo" in the title, abstract, or body of potential search results. The titles and abstracts were reviewed prior to data abstraction; animal studies and studies of nondermatologic conditions were excluded. All data was obtained from publically available sources; institutional review board review was waived.
Race and Ethnicity Categorization
Race and ethnicity categorizations were defined using the constructs outlined by the Office of Management and Budget guidelines for federal data: American Indian or Alaskan Native, Asian, black or African American, Native Hawaiian or Other Pacific Islander, and white. Hispanic identity was recorded as a racial category in some articles and as an ethnicity in others. To reconcile this discrepancy, we recorded all participants who indicated they were of either of Hispanic ethnicity or Hispanic race as "Hispanic." Individuals who indicated that they were any race other than white were considered nonwhite for bivariate analysis.
Data Abstraction
Each article title and abstract were reviewed and nondermatologic and animal-model papers were eliminated. The full text of all remaining articles was reviewed. Study data were collected and managed using REDCap (Research Electronic Data Capture) electronic data capture tools hosted through Partners Healthcare. 14 Data was abstracted across the following domains: reporting of participant Fitzpatrick skin type, reporting of participant race, reporting of participant sex, and participant counts by sex and racial and/or ethnic demographic information. Any mention of demographic sex, race, and ethnicity was considered to be a report of such data, regardless of whether the data was reported in a study-subject table or the body of the paper. We extracted year of publication, disease of concern, total number of patients, funding type (industry, foundation/nonprofit, government, none, or nonlisted), journal name, and journal type. Multiple papers from the same study or patient cohort were considered independently. The top 20% of articles (consisting of approximately 80% of the patients in this analysis) were independently validated by a second data abstractor to ensure accuracy and consistency.
Statistical Analysis
Characteristics of included studies were presented as counts and percentages. Studies that reported race, ethnicity, and sex were categorized by their study participant distributions compared to the US population. We considered studies with less than 20% ethnically or racially diverse participants (defined as nonwhite race or Hispanic ethnicity) or less than 45% women to be underrepresentative of race/ ethnicity, and sex, respectively. Counts and percentages of funding source, journal type, and disease type were presented overall and by level of race and ethnicity, and sex representation. The statistical significance of study differences by race and ethnicity, and sex representation was determined by χ 2 tests or Fisher exact tests as appropriate. Analyses were performed using SAS 9.4 (SAS Institute).
Results
A total of 991 unique articles were identified. After elimination of 257 articles concerning nondermatologic conditions or conducted in nonhuman patients, elimination of duplicate articles (n = 10), nonRCTs (n = 89), and articles on diseases not included in our study (n = 9), 626 articles were ultimately included in the analysis. Of these, 97 studies were exclusively conducted in the United States and 164 were partially conducted in the United States ( Figure 1 ).
Reporting of Race and Ethnicity
Race and ethnicity demographic data were included across at least 1 variable in 58 of 97 studies (59.8%) conducted exclusively in the United States and 97 of 164 studies (59.1%) conducted exclusively or partially in the United States ( Figure 1) ; 52 of 462 studies (11.3%) that recruited outside of the United States recorded race or ethnicity. Information regarding whether race was self-reported was not reported in the vast majority of studies; a subanalysis of 53 studies revealed only 3 (5.7%) with reported data, all 3 of which were selfreported. Of the 58 studies recruited exclusively within the United States that reported data on race or ethnicity, 20 investigated psoriasis; 12, atopic dermatitis; 23, acne; 2, vitiligo; and 1, seborrheic dermatitis for a total of 13 681 study participants. None of the articles about lichen planus (n = 2 in United States) or alopecia areata (n = 1 in the United States) reported race or ethnicity.
Key Points
Question What is the racial, ethnic, and sex makeup of participants in randomized clinical trials of dermatologic conditions?
Findings In this systematic review of 626 trials conducted in 2010 through 2015, there was a low level of reporting of racial and ethnic composition of trial participants. Those US trials that reported race and ethnicity included a proportional number of women and African Americans compared with the general population, but Hispanic representation was lower than that of the general population of the United States.
Meaning While dermatologic clinical trials conducted in the United States are racially diverse, the field must increase reporting of race and ethnicity and strive for representative study cohorts especially with respect to ethnic diversity.
Funding source, journal type, and disease type were associated with the reporting of racial and ethnic data (P < .001 for all comparisons; Table 1 ). Articles containing research funded by industry (n = 116 [42.3%]) were more likely to report race and ethnicity than research funded by other entities (P < .001 for all comparisons). Studies in dermatology pharmacology journals (n = 29 [50.9%]) were most likely to report race and ethnicity (P < .001).
A subgroup analysis of trials conducted exclusively in the United States (n = 97) demonstrated a correlation between disease type and reporting of race/ethnicity, with vitiligo (n = 2 [100%]) and psoriasis (n = 20 [76.9%]) studies more likely to report than acne (n = 23 [54.8%]) and eczema (n = 12 [52.5%]) (P < .001 for all comparisons).
Racial Composition of Trials
Overall, among the 58 studies conducted exclusively within the United States that recorded race/ethnicity, 10 177 of 13 681 (74.4%) study participants were white. Among these studies, 46 (79.3%) noted racial categories other than white and nonwhite for a total of 11 140 participants; of these, 8016 (72.0%) of study participants were white, 1446 (13.0%) were African American, 1639 (14.7%) were recorded as Hispanic, and 370 (3.3%) were recorded as Asian; 331 of these 11 140 participants identified themselves as ethnically Hispanic and racially as nonwhite and were thus counted within the totals of both groups. Articles about eczema (n = 11 [91.7%]) and acne studies (n = 17 [73.9%]) were more likely to include more than 20% racially/ethnically diverse participants than psoriasis studies (P < .001) ( Table 1) . Psoriasis studies included the least diversity with 84.3% of total study participants recorded as white. Funding source and journal type did not demonstrate a statistically significant relationship with respect to the diversity of study subjects (P = .70 and P = .21, respectively [ Table 1] ).
Reporting and Distribution of Sex
A total of 532 articles (85.0%) included data on the number of male and women participants. The majority of participants (68 760 of 125 266 [54.9%]) were women. General medicine (n = 20 [87.0%]) and dermatology journals (n = 346 [87.2%]) were more likely to report sex distribution than other journal types (P = .03) ( Table 2) .
Disease type, funding source, and journal type all demonstrated a statistically significant relationship to the proportion of women participants within a given study (P Յ .01 across all comparisons; Figure 2 ). Articles funded by industry (n = 175 [75.1%]) were more likely to have more than 45% women when compared with those supported by other sources (P < .001). Psoriasis studies were overrepresentative of women, as 87.2% of reporting studies had greater than 45% women, and 42 190 of 65 984 participants (63.9%) were women ( Table 2 ).
Discussion
Our analysis of randomized clinical trials in dermatology in acne, vitiligo, and atopic dermatitis over the past 5 years demonstrates a diverse racial and ethnic representation and roughly equal representation of sex. This contrasts with other medical specialties where full racial representation lags. 15, 16 However, representation of Hispanics and other minorities were still somewhat lacking. While those trials that fully characterized race achieved recruitment of a proportional number of African American participants (compared with the US population at 13%), those same trials did not achieve such proportionality with respect to ethnicity. Although 17% of the population identifies as Hispanic by ethnicity, only 14.7% of participants in those same studies identified ethnically as Hispanic. Moreover, the dearth of full reporting of ethnicity and race suggests that the actual racial and ethnic makeup of many studies may be decidedly more homogenous. Dermatologic research seems to be achieving racial diversity in most clinical trials where such data are reported, but the low rate of full reporting and the lower-than-proportional representation of Hispanic individuals requires greater attention. Significant health disparities exist between whites and racial/ethnic minorities. 17 Diverse research cohorts are needed to demonstrate the potential disparities in treatment of dermatologic diseases, and investigate effective treatments. Assuring this racial/ethnic and sex diversity will help advance clinical medicine while promoting patient equity. To that end, dermatology trials need to improve their reporting of demographic data. Only 59.8% of papers conducted exclusively within the United States reported the racial demographics of their study participants despite the ease with which such data can be collected and reported. Although low, the US reporting is substantially higher than reporting among non-US studies (11.3% reporting of race or ethnicity Though US policy may have had an effect on research in the United States, study sponsors and journal editors can help to further encourage and promote the reporting of demographic information. This study demonstrated a statistically significant relationship between journal type, disease type, and funding, and a study's likelihood of reporting its racial/ethnic demographics, suggesting that journals can set policies to encourage demographic reporting and continued demographic diversity.
Establishing racial and ethnic diversity in dermatology RCTs is the first step toward developing systems of investigation that provide insight into the efficacy and side effect profiles of medications across an increasingly diverse population. Race is a societal construct that is often an inadequate proxy for a study participant's genetics. [20] [21] [22] While diverse research cohorts have elucidated differences in human leukocyte antigen-typing that mediate Stevens-Johnson syndrome, 23 genetic variation in response to antiretroviral medication, 24 and variability in prevalence of drugtargeted tumor markers, 25 these findings were ultimately based on the genetic diversity of a racially and ethnically diverse study cohort. Racial and perhaps to a greater extent, ethnic diversity in research will continue to be critical for ensuring all individuals have access to new treatment. However, a focus on characterizing and promoting genetic variability among study participants is required for determining biological differences in drug response and metabolism. Our findings must be interpreted in the context of the study design. We chose to analyze specific disease states as opposed to including all dermatologic conditions across the literature. In limiting our study to specific conditions, we did not include studies of less common diseases. Common diseases that lack a strong racial propensity and are studied readily in the literature were selected. However, some variation in patient population may be explained by baseline differences in prevalence of these diseases between various races and ethnicities.
The categorization of ethnically Hispanic study participants differed across articles. Some articles characterized Hispanic individuals as ethnically Hispanic and others characterized them as racially Hispanic. In our analysis all Hispanic participants were considered ethnically Hispanic, and cohorts that were either racially or ethnically diverse were classified as diverse. Although this characterization is not ideal, most papers did not include specific racial information on Hispanic study participants, and our study is limited in its ability to fully classify the diversity of such participants and their respective cohorts. Because we cannot consistently subclassify patients of Hispanic ethnicity by race (eg, white, black), our study may be more likely to characterize a study's cohort as diverse. The dearth of data on study participant ethnicity reinforces the need for more detailed reporting of race and ethnicity within the dermatologic.
Conclusions
Dermatology is a field uniquely positioned to focus its attention on diversity within clinical practice and research. This study demonstrates that while dermatology researchers recruit diverse participant cohorts, our ability to fully understand the composition of patients in dermatology clinical trials is limited by the number of studies that fail to report the racial and ethnic demographics of their participants. Moreover, there is still work to be done in characterizing ethnicity with respect to Hispanic participants. Journals and funding sources can reinforce our diverse clinical trial population by continuing to prioritize racial, ethnic, and genetic diversity within the articles they fund and publish; requiring reporting of racial and ethnic data in all dermatology RCTs will lead us even further. These combined efforts will enable dermatology to be an example within medicine for how to best achieve diversity within research and, by extension, clinical practice. 
